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(57) Abstract: Disclosed herein are recombinant protein scaffolds for use in producing antigen-binding proteins. Related anti-
gen-binding proteins are also provided herein. In addition, nucleic acids encoding such recombinant protein scaffolds and anti-
gen-binding proteins are also described. Vectors and cells useful for expression of the described proteins are also provided, as are
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A. CLASSIFICATION OF SUBJECT MATTER

- IPC(8) - C12P 21/02; CO7K 16/28; A61K 38/16; C12N 15/13 (2013.01)

USPC - 435/69.1; 530/387.3, 391.7; 424/134.1, 172.1, 178.1

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): C12P 21/02, 21/04, 21/06, 21/08, 21/00; CO7K 16/00, 16/18, 16/28, 16/30, 16/46; A61K 38/00, 38/16, 39/00 (2013.01)
USPC: 435/69.1, 69.3, 69.7, 326, 328, 330 332, 334, 344, 345; 530/387.3, 387.1, 388.1, 388.15, 388.2, 388.22, 391.1, 391.5, 391.7

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPate‘nt (l.'l'S-G, l’JS-A, EP-A, EP-B, V_VO. JP-bib, DE-C,B, DE-A, DE-T, DE-U, GB-A, FR-A); Google; Google Scholar; DialogPRO;
PubMed; 522,_ s-22, Iogp, cystine, cysteine, knot, antigen, bind, recombinant, heavy chain, constant domain, 'ch2,’ 'ch3,' ‘Fc¢,’ 'scFc,’
fragment, peptide, protein, 'ERBB2,' 'ERBB-2,’ 'CD340,' 'HER-2," 'HER-2/neu, '"HER2,' 'p185'

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 7662374 B2 (GREENE, Ml et al.), February 16, 2010; column 4, lines 30-38; column 5, lines | 1, 2, 3/1, 3/2
- 43-49; column 10, lines 41-46; column 10, lines 55-61 —
A : 10
Y US 2005/0202534 A1 (LEDBETTER, J et al.), September 15, 2005; abstract; paragraphs 2,31,3/2
- [0006], [0013], [0024],[0025y ] e
A 10
A US 6949245 B1 (SLIWKOWSKI, M), September 27, 2005; abstract; column 5, lines 16-20; 10

column 7, lines 23-34; column 8, lines 66-67 to column 9, lines 1-6; column 9; lines 28-33;

column 10, lines 9-21; column 11, lines 33-49
A DIAZ-ARAYA, CM, et al. Dendritic Cells And Macrophages In Fetal Cornea. Investigative 1,2, 3/1,3/2

Ophthalmology & Visual Science. March 1995, Vol. 36, No. 3, pp 644-656.

D Further documents are listed in the continuation of Box C.
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* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
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“E” earlier application or patent but bublished on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, cxhibition or other

means

“P*  document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or riority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed.invention c_annot_be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

wyr

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

wyn

“&” document member of the same patent family
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BoxNo.Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. g Claims Nos.: 4-9, 13-26
because they are dependent claims and are not drafted in accordance w1th the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows: .

xxx

-***_Please See Supplemental Page-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:"

Groups I+: Claims 1, 2, 3/1, 3/2, 10, SEQ ID NO: 1

Remark on Protest I:I The additional search fees were accompamed by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompamed by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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-Continued from Box No. lll: Observations Where Unity of Invention Is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+: Claims 1, 2, 3/1, 3/2, 10, SEQ ID NO: 1 are directed toward a recombinant antigen-binding protein, comprising an S22
antigen-specific peptide and a CH2 region of an antibody.

Group II: Claims 11 and 12 are directed toward a recombinant antigen-binding: protein comph'sing the protein scaffold of SEQ ID NO: 14,
16, 17, 18, 19, or 20.

SEQ ID NO: 1 will be searched without the payment of additional search fees. Additional SEQ ID NOs can be searched upon the
payment of additional fees. An Exemplary Election would be: SEQ ID NO: 14. Failure to clearly identify how any paid additional invention
fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined.

Groups I+-ll share the technical features including a recombinant antigen-binding protein, comprising an §22 antigen-specific peptide
and a CH2 region of an antiboy. : :

However, these shared technical features are previously disclosed by the combination of US 2005/0202534 A1 to Ledbetter, et al.
(hereinafter 'Ledbétter') and the article entitled 'Immunohistochemical And Topographic Studies Of Dendtritic Cells And Macrophages In
Human Fetal Cornea’ by Diaz-Araya, et al. (hereinafter ‘Diaz-Araya'). Ledbetter discloses a recombinant antigen-binding protein
(abstract; recombinantly produced binding domain-immunoglobulin fusion proteins that feature a binding domain for a cognate structure
such as an antigen), comprising an antigen-specific peptide (abstract; binding domain-immunoglobuling fusion proteins that features a
-binding domain for a cognate structure such as an antigen) and a CH2 region of an antibody (abstract; and immunoglobulin CH2 and
CH3 domains). Ledbetter does not disclose an S22 antigen-specific peptide. Diaz-Araya does disclose the study of morphologic forms of
822-positive immunoreactive macrophage cells (abstract; page 644). It would have been obvious to a person of ordinary skill in the art,
at the time of the invention, to integrate the use of an S22 antigen-specific peptide within the previous disclosure of the use of a
recombinant antigen-binding protein, comprising an antigen-specific peptide and a CH2 region of an antibody, by Ledbetter, and provide
the previously disclosed antigen-specific peptide as being an S22 antigen-specific peptide for utility in various ocular, ophthalmic and
corneal applications (Diaz-Araya; abstract; page 644), including the diagnosis and treatment of ocular and other types of cancer, as S22
antigen-presenting cells can be associated with such tissue types (Diaz-Araya; abstract; page 644).

Since none of the special technical features of the Groups I+-Il inventions is found in more than one of the'inventions, and since ali of
the shared technical features are previously disclosed by the combination of the Ledbetter and Diaz-Araya inventions, unity of invention
is lacking. ’ B :
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